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Introduction

Chairwoman Giffords, Ranking Member Olson and distinguished members of the
committee, thank you for holding this important hearing on space debris and space
environment safety. I appreciate the opportunity to submit this testimony for the record.

I represent the Aerospace Industries Association — we are an association of nearly 300
aerospace manufacturing companies and the 657,000 highly-skilled employees who make
the satellites, space sensors, spacecraft, launch vehicles, and the ground support systems
employed by NASA, NOAA, and the DoD. ] welcome the opportunity to provide
festimony on the major challenges and risks associated with debris in the space
environment,

First, let me thank the committee for its foresight and dedication needed to ensure the
U.S. maintains our leadership in space, and we are grateful for vour recognition of the
role our nation’s space programs play in both our economic strength and national
security. The stimulus package was an excellent first step in providing the necessary
support our space and aeronautics programs need to keep up with the demands of space
exploration, aeronautics research and development, Earth observation, scientific research,
and critically important manufacturing technology programs.

Current Threats Facing Our Crowded Space Environment

Just recently astronauts aboard the space shuttle Discovery and [nternational Space
Station (ISS) were forced to engage in maneuvers to avoid a small piece of debris that put
their lives at risk. Crew aboard the ISS have also taken shelter in their Soyuz spacecraft
as a precaution agamst possible collisions several times in the past. These incidents
highlight a stark reality: space is becoming increasingly crowded. Over 60 nations are
engaged in space efforts, and tens of thousands of man-made objects — including debris —
orbit the Earth. As the number of nations placing objects in space grows, risks to U.S.
space systems and our ability to operate m space also increases. Space technology is a
critical infrastructure that contributes to a strong and secure America. It needs to be
adequately protected. This includes additional funding for space protection and space
situational awareness efforts, better data-sharing with our international allies to limit
space debris and maintain a safe environment, and improvements to government-industry
partnerships.



From the early days of the Space Age, space systems have grown to become critical
components of the modern U.S. economy, our national defense, and our preeminence in
science. Today, U.S. satellites provide early warning when nations like Iran or North
Korea [aunch a missile. They allow secure global communications and provide
bandwidth for unmanned aerial vehicles used by our troops in isolated battlefields like
Afghanistan. NASA’s Science Directorate provides a better understanding of our Earth,
and the universe. NASA’s Aeronautics Research and Development endeavors tie the use
of space systems into the completion of the NextGen air transportation modernization
program and continued efforts to reduce aviation’s environmental impact. Weather
satellites give us warnings of storm fronts, deep freezes, and hurricanes. Space systems
are also an important part of the modern U.S. economy; providing business
communications, navigation through GPS handsets, remote sensing, and digital television
and music for millions of consumers. In 2008 space system industry sales topped $33
bitlion providing thousands of high-wage, middle class jobs.

Yet we are not adequately protecting or ensuring the safety of our space assets. The
Defense Department currently acts as the de facto Federal Aviation Administration
(FAA) for space — responsible for providing space situational awareness for over 18,000
man-made objects in the Earth’s orbit. This is no easy task. Remember, it’s not just
military satellites the Pentagon has to worry about; multiple systems from NASA, the
intelligence community, commercial providers, and international assets are all circling
the Earth at speeds of thousands of miles per hour.

Debris is a major concern. When an airplane accident occurs here on Earth, the
associated debris does not impact future flights. In space however, debris can orbit the
Earth for years, decades, or even centuries. If debris interacts with additional man-made
objects, the problem can be compounded and result in the creation of even larger debris
fields. In January 2007, a Chinese ballistic missile destroyed an aging weather satellite,
which created a massive debnis field that will orbit the Earth well into the future. In
February 2009, the Pentagon’s job became even more difficult when a commercial U.S.
satellite and a defunct Russian satellite collided. Recent reports by NASA have detailed
multipie debris threats to the space shuttle and ISS — endangering lives and billions of
dollars of space infrastructure. Since we don’t yet have the ability to clean up space,
debris fields present a very real impediment for future uses of space by the U.S. and our
international allies.

With its current minimal budget for space situational awareness, the Defense Department
is forced to prioritize what objects it tfracks. Limited resources force it to track space
objects that could interfere with humans in space or military satellites as its top priorities.
Tracking of commercial assets gets an even lower priority. To its credit, the Defense
Department recently created, along with the National Reconnaissance Office, a Space
Protection Program that supports interagency collaboration on space threat assessments
and collaboration on space protection strategy. This is an important step forward for the
military and intelligence community. Yet when compared with the FAA, which is
provided billions every year for air traffic control and safety, our national space
situational awareness efforts are lagging far behind.



Investment in Space Protection and Space Situational Awareness is Critical

Given our reliance upon military, intelligence, civil, and commercial space systems, and
growing threats including debris and other satellites, the U.S. needs to provide robust
funding for space situational awareness and the protection of our space assets. This
funding should not only maintain current capabilities, but advance them towards
significant improvement. This includes funding modernization programs for space
systems to harden satellites from attack, and establishing contingency plans to ensure
redundancy of space capabilities. Important initiatives like Operationally Responsive
Space seek to develop systems that can be rapidly deployed and help improve space
system redundancy, but with more systems in orbit we will need to increase the fidelity of
tracking items in space. We also need to do a better job of sharing information with our
international partners and between government and industry.

Space systems are no longer the dreams of rocket scientists of the carly 20" Century; they
have arrived and are part of our way of life. The space industry supports thousands of
high-tech jobs and billions of dollars in economic activity. But without increasing
resources for the protection of our space systems, we are putting our security and
economic competitiveness at significant risk. Now, as the Administration puts the final
touches on its Fiscal Year 2010 budget, s the right time to make the right investment in
this critical infrastructure by providing significant resources to space protection and space
situational awareness. Interagency partnerships and government partnerships with
industry should be strengthened to provide robust protection of our critical space assets.
It will also be important to take the steps necessary to work with our international allies
to prevent additional collisions and the proliferation of debris in the global space
environment.
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Secure World Foundation is pleased to provide this written statement to the Sub-
Committee on Space and Aeronautics in its consideration of the role of space
situational awareness in supporting the long term sustainability of activities in outer
space. In order to continue to reap the substantial benefits provided by activities in
Earth orbit, the United States will need to find a satisfactory way to enhance space
situational awareness.

The current space environment and the value of space situational
awareness

On February, 10, 2009, the communications satellite Iridium 33 was passing over
Siberia on its way up over the North Pole and then southwards a journey that had
taken place without incident every one hundred minutes for the past eleven years,
four months, and twenty-seven days of its mission providing satellite telephone
services. That day, it experienced a sudden, violent shock and then fell silent.
Iridium operators later learned that Iridium 33 had collided with another space
object, a Russian communications satellite that had ceased operation years earlier.
The two spacecraft had approached each other at speeds faster than any human eye
could have ever followed.

If we desire to continue to reap the immense benefits that space can provide, we
must take steps to preserve the Earth’s orbital environment. A key concern is the
threat of loss of utility of key orbits because of a proliferation of space debris. The
unavoidable first step to this preservation is to determine what is in Earth orbit and
where it is going: space situational awareness (SSA). Space situational awareness is
not a new concept - it has been an important part of military space activities for
many years. But like many other space applications, such as global positioning data
and satellites communications, there is also a growing need for SSA in the civil
world.
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The fundamental difference between civil SSA and military SSA is in the types of
information that it provides. Civil space situational awareness only needs to focus on
the location of an object in Earth orbit and a point of contact for that object, along
with environmental information about space weather. The additional military
requirements of determining function, intent, and capabilities and limitations are not
necessary for civil uses.

Imagine that you are in a car, driving down the road on a clear and sunny day. In
this situation, the driver has excellent situational awareness and has all the
information needed to operate the vehicle in a safe and efficient manner. However, if
the windows are blacked out the situation becomes much different. Even if the driver
is using a GPS device to display the car’s position on the road the driver has no
information about either the locations or movements of the other cars.

This environment of highly limited information is the same in which many of the
satellites in Earth orbit are operated today. The owner or operator of a particular
satellite usually has excellent knowledge about the position of that satellite in space,
but little to no information about the locations of other objects around them. This
situation was the root cause behind the collision of two satellites in February - the
owner of the Iridium satellite, which could have potentially maneuvered it out of the
way, did not know about the impending close approach.

This collision produced close to one thousand pieces of space debris larger than four
inches, which are currently being tracked by the US military. Although still a serious
incident, this number could have been significantly higher had the two satellites
collided with more than what seems to have been a glancing blow.

The debris generated by the February 10" collision is just a small fraction of the
overall debris population. Over 18,000 pieces of debris are being tracked in Earth
orbit by various militaries, scientists, and amateur observers around the globe. Much
of this population will stay in orbit for decades and even centuries. This debris, which
is the result of placing and operating objects in orbit, will pose an ever more
challenging threat to our continued use of space, including for commercial benefit
and exploration.

Space is a vast domain, yet there are only a few regions from which we derive the
majority of the scientific and economic benefits. These regions are limited natural
resources, and our use of them can have long lasting negative effects on their utility.
SSA is crucial not only to understanding the effects of humanity’s activities in space
but also in minimizing the costs those effects have on future space activities.
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The value of space situational awareness to human spaceflight and
use of outer space for scientific and commercial benefit

Globally, outer space provides many services that are crucial to both the US and
global economy and to increasing our scientific knowledge. Collisions between
objects in orbit not only lead to potential disruptions in these services but also leave
debris in orbit. This debris raises the economic costs of future operations in space by
increasing the measures satellite operators must take to protect their assets. These
measures include more frequent maneuvers, which expend fuel and can cause
service outages as well as potentially increasing manufacturing and launch costs.

Space situational awareness is also crucial for the safety of human space flight. On
March 12th, 2009, the crew of the International Space Station (ISS) was forced to
prepare for an emergency evacuation inside the Soyuz spacecraft in response to an
unexpected close approach by a piece of debris from the 1993 US launch of a Global
Positioning Satellite. This was followed by another close approach by a piece of
debris from an expired Russian satellite on March 16". On March 22", the docked
Space Shuttle Orbiter and ISS were forced to change orbit to avoid an extremely
close piece from a Chinese rocket booster launched in 1999.

The remote sensing satellites that make up NASA’s primary Earth observation A-
Train constellation and provide invaluable data for climate and resource management
also have dealt with the issue of satellite collisions. In June of 2007, the $1.3 billion
Terra satellite was forced to change its orbit to avoid a piece of Chinese debris and in
July 2007 the CloudSat satellite maneuvered to avoid a near miss with an Iranian
remote sensing satellite.

Likewise, operators of commercial satellites in geostationary orbit 22,000 miles
above the Earth are on a constant lookout for debris. Their satellites must stay within
a fairly narrow assigned slot, both to maintain a fixed position for their customers on
Earth and to prevent possible collisions with other satellites operating nearby.
Natural forces continually pull these satellites in different directions, forcing all
geostationary satellite operators to perform periodic maneuvers to maintain their
precise positioning. Many times these maneuvers are made without precise
knowledge of the location of neighboring satellites.

For US strategic, commercial, civil and scientific objectives, improved space
situational awareness of all parties is essential to ensure the viability of US interests
in space in the long-term.
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The importance of increasing SSA capacity

As the number of actors in space has risen dramatically in recent years, there is a
pressing need for space situational awareness information for all space-faring States.
The fallout from a hypothetical on-orbit collision between the satellites of two
emerging space states with limited access to SSA information will unavoidably place
US space assets at risk. Access to SSA information, along with the capacity to
interpret it for all space actors, both emerging and developed, can significantly
enhance the safety of US space assets. Improved operational practices through SSA
will hopefully help to prevent future collisions and other debris causing incidents.

Unfortunately, most actors in space do not have the resources or capacity to provide
their own space situational awareness information necessary to make safe and
secure decisions regarding activities in space. The few States that do have the
resources to provide this information are often limited by national security or military
restrictions from sharing it with other actors.

Accurate tracking of all objects in Earth orbit from the ground requires a
geographically distributed network of both radar and optical telescopes. Such a
network is very expensive to create and maintain. The United States military
currently has the world’s best SSA network, but it still has significant limitations as a
result of the lack of coverage in areas where the United States does not have a
presence. Additionally, from an organizational perspective, this network does not
currently have the financial resources, capacity or requirement to provide the
necessary SSA data and resources for civil and commercial purposes globally
Upgrades to this network are planned and underway by the US military but are
subject to fiscal constraints that may cause delays or reductions in desired
capabilities.

The United States is not alone in its capacity to provide SSA data. Many other States
possess a limited SSA capability, usually not more than a few radar or optical
telescopes. Taken separately, these sensors only provide spot coverage and very
limited capacity. However, if the data from these existing sensors were combined,
they would provide a large fraction of the capabilities necessary for global coverage.
Thus, some level of international data sharing would increase SSA capacity without
the expense of building additional sensors.

In addition to global sensor coverage, space situational awareness must include data
from commercial satellite owner-operators, as they have positional data on their
satellites that is more accurate than any ground-based sensor could obtain. These
commercial operators have very precise information about the locations of their own
satellites, but little to no information about other satellites, dead satellites and other
pieces of debris that float through their slots. Their positional data complements the
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ground-based tracking of debris and also reduces the workload requirements for the
tracking networks, freeing up capacity to focus on inactive satellites and debris.

Concluding Thoughts and Summary of Key Points

Secure World Foundation’s main goal is to improve SSA for all space actors as a
matter of safety and long term sustainability of outer space activities for all actors.
In this regard, we do not necessarily support any specific means of accomplishing
this goal over another. Nevertheless, Secure World Foundation believes that the long
term sustainability of outer space activities will in time require a broad international
approach to space situational awareness.

To sum up our key points:
e SSA is vital to the continued long term use and sustainability of Earth orbit

e There are civil and commercial requirements and uses for SSA data, the U.S.
military currently does not have the resources to provide this service

e An SSA system needs to combine multiple data sources, including ground and
space-based sensors, satellite owner-operators, and space weather data

¢ While some elements of the SSA system can and should be done unilaterally,
there are multiple options for international participation and engagement

e The key benefit to international participation in SSA is greater capability for
relatively low cost, by combining existing sensors and data sources

About Secure World Foundation

Secure World Foundation (SWF) is headquartered in Superior, Colorado, with offices
in Washington, D.C. and Vienna, Austria. SWF is a private operating foundation
dedicated to the secure and sustainable use of space for the benefit of Earth and all
its peoples.

SWF engages with academics, policy makers, scientists and advocates in the space
and international affairs communities to support steps that strengthen global space
security. It promotes the development of cooperative and effective use of space for
the protection of Earth’s environment and human security.

The Foundation acts as a research body, convener and facilitator to advocate for key
space security and other space related topics and to examine their influence on
governance and international development.
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